Wnt5a induces homodimerization and activation of Ror2 receptor tyrosine kinase.
Wnts are secreted glycoproteins that control vital biological processes, including embryogenesis, organogenesis and tumorigenesis. Wnts are classified into several subfamilies depending on the signaling pathways they activate, with the canonical subfamily activating the Wnt/beta-catenin pathway and the non-canonical subfamily activating a variety of other pathways, including the Wnt/calcium signaling and the small GTPase/c-Jun NH2-terminal kinase pathway. Wnts bind to a membrane receptor Frizzled and a co-receptor, the low-density lipoprotein receptor related protein. More recently, both canonical and non-canonical Wnts were shown to bind the Ror2 receptor tyrosine kinase. Ror2 is an orphan receptor that plays crucial roles in skeletal morphogenesis and promotes osteoblast differentiation and bone formation. Here we examine the effects of a canonical Wnt3a and a non-canonical Wnt5a on the signaling of the Ror2 receptor. We demonstrate that even though both Wnt5a and Wnt3a bound Ror2, only Wnt5a induced Ror2 homo-dimerization and tyrosine phosphorylation in U2OS human osteoblastic cells. Furthermore, Wnt5a treatment also resulted in increased phosphorylation of the Ror2 substrate, 14-3-3beta scaffold protein, indicating that Wnt5a binding causes activation of the Ror2 signaling cascade. Functionally, Wnt5a recapitulated the Ror2 activation phenotype, enhancing bone formation in the mouse calvarial bone explant cultures and potentiating osteoblastic differentiation of human mesenchymal stem cells. The effect of Wnt5a on osteoblastic differentiation was largely abolished upon Ror2 down-regulation. Thus we show that Wnt5a activates the classical receptor tyrosine kinase signaling cascade through the Ror2 receptor in cells of osteoblastic origin.